The apparatus consists essentially of a dish holder bearing a circular glass plate appropriately ruled with circular and radiating lines. By means of a three-jawed chuck acting like an iris diaphragm, the Petri dish by a single motion of a lever is accurately centered over the ruled plate and securely held in place. In this position colonies in cultures which for any reason may not be inverted (e. g. much liquefied gelatin cultures) are counted. But preparations which may be inverted (e. g. all agar cultures and all gelatin cultures only slightly liquefied) are readily. turned over by rotating the holder, thus bringing the ruled plate above the bottom of the inverted dish and placing the preparation in the most advantageous position for counting.
L. U. Boyle, Mechanician, Medical Laboratories, University of Minnesota, who also has solved most of the mechanical problems involved, though valuable suggestions have been received from Drs. :LVI. Russell Wilcox and E. H. Beckman.
A photograph of the apparatus is shown in Fig. 1 .
The advantages of the apparatus are as follows:
1. The Petri dish culture may be instantly changed from the erect to the inverted position or to any inclined angle without changing the relative' position of the ruled glass plate, the ruled side of which is held constantly in apposition to the bottom of the dish.
2. The dish is always accurately centered over the ruled plate. This greatly diminishes the error in estimates made from alternate counted segments of preparations in which the colonies are too numerous to permit of all being counted.
3. Every advantage of light is afforded by the large swinging mirror with its reflecting and dead-black surfaces.
4. The lens holder is readily adjustable and permits the use of various lenses, to which may be attached a camera Lucida:
STANDS FOR MUSEUM EXHIBITION OF PERMANENT FIXED CULTURES
OF BACTERIA.
These stands are constructed and the parts assembled by Mr. L. U. Boyle. The stands themselves, the component parts, and the methods are illustrated by the accompanying photograph (Fig. 2) . The wooden frame is made of closely grained wood, suitably stained, and consists of a heavy doubly beveled base with two pillars, across the top of which is a flat support, perforated. The cultures are arrested at a suitable stage of their development by fixation with formalin. The cotton plugs are withdrawn from the mouths of ordinary test tubes in which the cultures are grown. The test tubes are placed in large airtight jars and formalin poured into the bottom of the jar or upon cotton. The formation of formic acid may be prevented by the addition of ordinary chalk. For gelatin stab cultures or deep FIG. 2. cultures, such as anaerobes, in which it is imperative to stop immediately the growth of the culture in the depth of the medium, the formalin may be added by a small glass pipette blown from ordinary glass tubing. The pipette filled with formalin is thrust to the bottom of the culture tube along one side, and as it is withdrawn the formalin is deposited in the pipette track.
When properly fixed, the test tubes are sealed in the blowpipe flame, and 'in such a way as to leave a knob or a hook on the top. The hermetical sealing prevents evaporation (D, Fig. 2 ). The caps for these tubes are made from ordinary gun shells, which can be obtained of various gauges. Those having high brass bases are preferable. The shells are cut off and the cap extracted. The percussion cap is replaced by a threaded brass pin, driven firmly into position. The nuts are made with milled heads. The preserved, sealed cultures are fixed in the cartridges with moist plaster of Paris. The threaded stem is passed through the perforation in the wooden support and the nut screws the tube in position. Labels may be attached to both the tubes and the stand and coated either with shellac or paraffin.
The special advantages of this method are, 1. The entire tube and its contents are shown. The ordinary test tube rack obscures the bottom of the tube.
2. Facility in grouping the cultures is afforded.
3. The permanency of all cultures, except chromogens which are affected by the formalin, is assured, since evaporation is prevented.
COMPLETE AND RAPID ANAEROBIOSIS. Fig. 3 illustrates the combination of methods which is employed. A Kipp's hydrogen generator and two wash bottles for cleaning the gas are placed on a shelf in the neighborhood of a sink. A Lautenschlager or other suitable modification of the Bunsen pump, is placed in position over a sink and brass or other metal pipe connects the water pump with a mercury or other manometer and is finally connected with the Kipp's apparatus by means of a Y tube. The third limb of the Y is connected with a jar or sectional receptacle designed by Novy.
For the inoculation of agar, gelatin or broth tubes, the medium is boiled immediately before use and inoculated with the microorganisms which it is desired to observe either after the medium has been set or, in the case of "shake" cultures, before solidification occurs. A wide-mouthed bottle has a layer of sand in the bottom. A. solution of pyrogallic acid is poured upon the sand. The tubes are placed in position in the bottle. The wide-mouthed bottle is provided with a rubber stopper having one perforation. In the perforation a bent glass tube with a ground gas-tight, freshly vaselined cock, is fitted. The rubber stopper is coated with paraffin so as to make a gas-tight joint with the neck of the bottle and to prevent the adherence of the rubber to the glass. Just prior to the insertion of the stopper into the bottle a small stick of caustic soda or potash is dropped into the pyrogallic solution. The water pump is used for exhausting the air in the bottles and the cock in the tube leading from the Kipp's apparatus is turned off, both cocks between the pump and the bottle being turned on. When exhaustion is complete, the tap between the Y tube and the pump is turned off and the tap on the tube leading from the Kipp's apparatus turned on very gradually in order that hydrogen may replace the air which has been exhausted from the bottle. Care should be taken not to permit the hydrogen to escape so fast that air is drawn in through the top of the Kipp's apparatus. When the bottle is full of hydrogen, the tap leading from the hydrogen generator is closed and the bottle is again exhausted of its mixture of air and hydrogen. When this is complete, the tap leading to the pump is again closed and more hydrogen admitted. This process is repeated five or six times or oftener, if desired, until all of the air has been completely washed from the bottle, w~en suction should be applied until a negative pressure of 100 to 150 millimeters of mercury is recorded. The cock in the bent tube in the rubber stopper is now closed and the bottle disconnected from the Y tube. With its contained cultures the bottle is placed in the incubator. The reason for the negative pressure is that it obviates the danger of the expulsion of the stopper when the cool bottle and its contents are placed in the incubator and the contained gas expands. For plates the large sectional receptacle designed by Novy for anaerobic cultures may be used in the same way by replacing the complicated glass stopper with a perforated rubber stopper with bent glass tube and stop cock.
The special advantages of the apparatus and method are the following:
1. No table space is permanently occupied. 2. If gas-tight joints and cocks are provided the apparatus is always ready for use and it is almost as simple to grow anaerobes as aerobes.
3. By firmly fixing the Kipp's apparatus and the two wash bottles to a board the whole apparatus may be taken down very easily for cleaning.
4. If exhaustion of the air follows immediately after the addition of the sodium hydrate the fluid in the bottle remains colorless and this lack of color together with the maintenance of a slight negative pressure, may be taken as the index of complete an aero biosis.
5. There is a saving of hydrogen as compared with Botkin's or Novy's method.
6. The complete anaerobiosis secured is desirable in testing unknown microorganisms and in the elimination of aerobes during the isolation and identification of bacteria in mixtures.
7. The use of complicated, expensive and fragile apparatus is rendered unnecessary.
BI-METALLIO THERMO-REGULATOR WITH SPEOIAL ARRANGEMENT FOR
EASY OLEANING AND ADJUSTMENT.
Mr. L. U. Boyle, the laboratory mechanician, is the designer and maker of a thermo-regulator which is very like the French pattern. Without a series of complicated sketches or photographs it would be impossible to illustrate it.
The main features are the provision of small metal union joints whereby it is possible to attach a lead or other metal tube directly to the gas supply, to the thermo-regulator, and from the thermo-regulator to the safety lamp. These unions provide a means of easily disconnecting the thermo-regulator or the safety burner from its metal connections. Metal connections for incubators are universally employed throughout these laboratories as being much safer than rubber. Bi-metallic thermo-regulators, with the special union joints, render manipulations as easy as with rubber tubes and protect against the danger of fire.
DEVICES FOR DISPLAYING AND LABELING PATHOLOGIOAL
SPECIMENS. 1. Labeling specimens in Whitall-Tatum jars. A satisfactory method of labeling was found to be difficult without obscuring the specimens. The objection to the attachment of the label holder or label to the clamp or top of the jar is that it is apt to become detached from the specimen or jar to which it rightfully belongs. Thin sheet brass or copper is obtained already cut to size. Along one side and both ends the metal is bent so as to form a groove into which a label card slips. In the center of the FIG. 4. sheet, by means of a punch, an opening which is somewhat. T-shaped is made so that the metal is severed except at the base. This metal is bent backwards, first at right angles to the plane of the sheet, then again at right angles so that what was formerly the top of the T is now in a plane parallel to the body of the label holder. Through each end of this a hole is punched and annealed copper or brass wire is passed through the holes. This is then applied to the neck of the jar. By means of pliers, or the fingers, the wire is tightly twisted so as to support the label holder in position. A shows the front" view of the label holder.
B shows the back view with the copper wire in place. C shows the label holder containing the label in position.
2. In order to avoid the possible return of a specimen to the wrong jar when once it has been removed, all specimens when received in the laboratory are provided with an accession number. A small tag, D, made of stalbite or wood fiber, such as that used by electricians for insulating purposes, is numbered with a die, and through a hole which has been previously drilled is sewn with stout silk into the specimen before it is immersed in the preserv ing fluid.
3. Other specimen jars. The" Coplin" jar sold by Queen & Co. is shown in E. This was found to be somewhat expensive, and the method of fixation of the label in the split ends of the rods which project above the specimen jar was unsatisfactory. In the workshop of the laboratory, patterns were made and the brass rods and bases were cast in a local foundry. Flat specimen jars were imported l\n~t~o1id India rubber gaskets obtained from a local firm. F shows the rods, G shows the top, and H the base of the jar. K shows the jar which has been made and assembled :1:n our laboratory workshop. L shows a label holder somewhat like that already described, but without the central punch hole, which has been soldered to the brass top. This method of preserving has been found to be very satisfactory, and a jar such as shown in K is more easily manipulated and cheaper than the "Coplin" jar, and does not require so much perpendicular space for display. It is unnecessary also to detach the label in opening the jar.
AGAR HANGING DROP.
In 1896 a method was devised which would render it possible to study the development of a bacillus from a spore, or vice versa, and which would permit of special observation on the arrangement of bacteria, i. e., their relation to each other.
A coverslip is placed in coverslip forceps and sterilized by passage through the flame. A tube of melted agar is allowed to cool to about 50°O. With a platinum inoculator a minute amount of the microorganism to be observed is streaked in the center of the sterilized coverslip, and by means of a loop a large drop of the molten agar is placed immediately over the streak. The coverslip is inverted over a vaselined hollow ground slide, and the development of the microorganism, which is now on the top of the flat plane of agar immediately underlying the coverslip, may be followed with an oil immersion lens. This method has been employed for teaching and research purp0.ses for nine years in these laboratories. .A. .s an aid to the identification of B. anthracis it has proved of great value on more than one occasion.
Hill, who was not aware of the existence of this method, described a somewhat similar procedure, "the hanging block," in 1902.
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DEVICES FOR STAINING A LARGE SERIES OF MICROSCOPIC CULTURE PREPARATIONS ON COVERSLIPS OR ON SLIDES.
Two methods have been employed for large series of diphtheria examinations in the State Board of Health routine diagnostic work, where it is necessary to examine and report upon from 50 to 250 specimens in a day.
1. Until within the past year coverslip preparations have been made and mounted with balsam. The tubes as they are received from various localities are numbered serially, and the data slips which accompany them are correspondingly numbered. They are then placed in tumblers numbered 0 to 9. After being incubated overnight, the tumblers are placed in regular sequence in a row. Two kinds of coverslip forceps are used and grouped in sets of 10. The individual forceps in each set are numbered 0 to 9. When Cornet coverslip forceps are used the numbers are struck upon the upper surface with a metal die. When Stewart coverslips forceps are used a small disc of copper numbered with a metal die is slipped into place and soldered in the loop in the middle of the upper surface. By the use of these numbered coverslip forceps, the relationship of the coverslip preparation to the corresponding tube can be maintained without danger of confusion until the specimen is finally mounted on a labeled slide.
2. Recently, staining upon the slide has been employed, and in some respects is more convenient, although not so cleanly, nor are the mounts so permanent. may be applied either to the upper surface or from underneath. Distilled or tap water by means of a rubber tube with a glass tip is used for washing the microscopic preparations without disturbing them in the tray. The whole tray is picked up, allowed to drain somewhat, then placed between two folds of smooth filter paper and blotted on both sides. It is convenient to place the tray upon a piece of blotting paper which is more than double the width of the tray; the edge of the blotting paper is then folded over the top of the tray and the slides are firmly pressed and rubbed with the hands through the blotting paper. By inverting the tray, still wrapped in the paper, all the slides are turned out upon the paper and the tray removed. The paper is again folded in position so as to be on both sides of the slides. It is now reinverted so as to leave the slides in regular sequence face up. When completely dried they are ready for examination, and the sequence has been maintained. To secure a reliable reaction with dried blood it is necessary that a comparatively large amount be collected in as cleanly a manner as possible. Hence please observe carefully the following directions:
Wash with boiled water the part from which the blood is to be obtained (the lobe of the ear, end of finger, or toe in infant). Prick deeply the skin with a clean needle or scalpel. Remove four or five loopfuls of blood with the wire loop in outfit, placing each by itself near one edge of the aluminum square enclosed. Make a roll about 1 cm. in diameter-of the square, turning inward the blood without smearing it. Flatten one end of the roll and turn the edge over to prevent it fr-om opening. Allow the blood to dry, then make a tight packet of the roll by flattening-and turning over the other end.
Fill out the data blank in full, return it with the foil packet and wire-loop to its envelope; place this in a larger envelope and mail to the Laboratory.
On receipt in the laboratory the flat packets are numbered with a pencil or blunt point. When they are opened the dried blood readily flakes from the foil. A portion is removed with a spatula, and 0.001 gramme is weighed on a fine balance. Two small squares of aluminum foil with rounded corners bent so as to form a shallow trough are kept on hand. Fig. 6 is made by fusing a "T" tube into the end of an ordinary one c.c. water pipette graduated in hundreths. The bulb for containing}~e.":4il~~nt is blown on an ordinary glass tube approximately of the same size as the pipette and bent as shown in the plate. The tube leading from the bulb is connected with the T piece of the pipette by a rubber tube and a glass bead is used in lieu of a pinch cock. This is also used between the end of the pipette and the dropper. The pipette may be filled to any desired point by means of the" bead-cock" and the desired amount allowed to escape from the pipette through the dropper into the test tube containing the dried blood. Oare should be taken that there are no bubbles in the rubber tubes and that the dropper is absolutely filled with fluid. The metal frame, made in the laboratory workshop, holds the apparatus and renders it possible when the pipette and bulb are filled with fluid to sterilize the whole outfit in the autoclave. This combination of methods permits of accuracy and does not interfere with the operation of the laboratory over a wide territory since the drying of the blood permits of no changes in transit.
METHOD OF PREPARING RAPIDLY A SERUM FOR DIPHTHERIA DIAG-NOSIS, WHICH WILL YIELD A MEDIUM OF CONSTANT QUALITY.
Large quantities of ox sernm are collected at the slaughter house, brought to the laboratory and stored in tightly stoppered bottles with an excess of chloroform (approximately one per cent). These are kept cool and in the dark until a sufficient quantity of serum is accumulated.
The different lots of serum are blended in a large receptacle. To three parts of the serum is added one part of a one per cent glucose peptonized broth which contains five per cent glycerin.
This blended mixture, of sufficient q uantity to provide for several months or a year, is bottled and tightly corked after chloroform in excess has been added to each bottle. I t is then kept cool and in the dark until required for use.
When required the mixture is tubed and the tubes placed in a copper "sloper." Both front and back views of the "sloper" are shown in the accompanying photographs (Fig. 7) . This "sloper" is made throughout of copper in order to facilitate rapid and even FIG. 7. transmission of the heat. For convenience in filling, the "sloper" is tilted against the wall. It is so arranged that when it rests in its normal upright position, the requisite amount of slope is given to the serum in the tubes.
When all the tubes have been filled and placed in position, the "sloper" is set in an autoclave (Wiesnegg) which is very gradually heated with pin-point gas flame, the steam cock remaining open. If the flame is properly adjusted, at the end of about one and one-half to two hours, steam begins to escape through the steam cock. The steam cock is closed 15 minutes after the steam 'has begun to escape and the flame under the autoclave is turned somewhat higher until at the end of a half hour a temperature of 120°O. is attained. This is maintained for 30 minutes when the flame is turned out. In the hands of the attendant, one heating yields serum ready for use which is smooth and free from bubbles. The blending of a year's stock gives a serum of practically constant composition for that period. The use of glycerin, which was begun early in our work with a view to preventing evaporation, has been continued, since all of our observations in relation to the diphtheria bacillus for the past seven years have been based upon cultures grown on this medium.
A MODIFIED DRIGALSKI-CONRADI CRYSTAL VIOLET MEDIUM.
This medium is a very stiff nutrient agar to which is added litmus solution and a solution of crystal violet. The method of preparation as modified by Dr. E. H. Beckman and used in the Minnesota State Board of Health Laboratory is as follows:
(a) Nutrient agar.-Add one liter of water to 680 grammes of finely-ehopped lean beef and place in the cold for 24 hours. Express the juice and make up to one liter. Ooagulate the albumin either by vigorous boiling for 10 minutes or by heating at 120°0. in the autoclave. Filter. Add 10 grammes of Witte's peptone, 10 grammes of nutrose, and 5 grammes of sodium chloride. Heat in the autoclave at a temperature of 120 uO. for 30 minutes or boil vigorously for 15 minutes. Render slightly alkaline to litmus paper. Filter. Add 30 grammes of agar. Heat in the autoclave at a temperature of 120°0. for one-half hour or heat over the gas flame until the agar is dissolved. Render slightly alkaline to litmus paper while hot, if necessary. Filter through glass wool into a sterile vessel. The medium is now poured into Petri dishes and is of a deep purple color. So much water of condensation forms on the solidified surface that it is an advantage to use porous clay covers (Hill) for the Petri dishes instead of the ordinary glass cover. The medium keeps well but dries up rapidly.
After the medium has stood for 24 hours, it affords a smooth, firm surface upon which bacteria may be sown. The glass rod described in the original article.' seems to be the best instrument for streaking out cultures.
The advantages of the medium are as follows:
1. The medium is not easily contaminated. 2. The acid colonies are easily distinguished. 3. Many of the common varieties of bacteria such as staphylococci and streptococci grow very slowly, if at all.
4. B. typhosus and B. coli communis grow rapidly and abundantly and the colonies of each can readily be distinguished. The larger size of the typhoid colonies, as stated in the original article,' has not been observed in this laboratory.
5. B. typhosus and B. coli communis can be obtained easily and rapidly in purity from mixed cultures.
6. All the colonies are on the surface and can be seen and transplanted with ease.
TESTS OF VALUE OF EMBALMING FLUIDS.
The Minnesota State Funeral Directors Association has had this matter under consideration for a number of years. The Association appointed a committee to investigate the efficiency of ordinary commercial embalming fluids with a view to determining and publishing suitable formulae for embalming-purposes. An embalming fluid to be satisfactory should render inert all pathogenic bacteria in the cadaver without interference with the "cosmetic" effect which is so desirable in their work.
The Minnesota State Board of Health was requested to undertake the necessary laboratory investigation and the following methods are in the process of test and further elaboration by Dr. R. H. Mullin.
1. Test of germicidal efficiency. A mass culture of B. typhosus is made in sterile blood serum, pleuritic or other highly albuminous fluid comparable in nature to the body proteid content. Such culture after incubation for 24 hours is distributed in test tubes in 15 c.c. amounts. To each tube is added 0.8 c.c, of one of the embalming fluids. (The respective amounts above stated are employed because in embalming as ordinarily done, four quarts or eight pounds of embalming fluid is the maximum amount used for each 150 pound cadaver, in arterial injection.) After 24 hours, from each of the test tubes including controls, sub-cultures are made and results recorded. Those fluids which show germicidal properties according to the foregoing test are further investigated as follows:
2. Test. of embalming quali ties and "cosmetic" effects are made by the Embalmers' committee upon human cadavers.
3. Test of germidical properties in embalming human cadavers may be used but more exact observations are possible by the use of rabbits which have succumbed to an inoculation of virulent anthrax bacilli so that every tissue and organ is filled with the living bacilli. The rabbits are weighed. Into each, through the left femoral artery, the embalming fluid under observation is injected in the proportion of 8 to 150 body weight. The injected animal is kept at ordinary temperature and at the end of 24 hours sowings are made from definite selected sites which are constant throughout the whole series of experiments. Those which are employed are brain, lung, liver, spleen, right gastrocnemius and contents of duodenum and of the ileum near the valve. Absolutely the same methods in operation and record are employed. In order to render it possible to begin the bacteriological examinations of water in the field so as to obviate changes during transmission to the laboratory, the following method has been evolved:
A supply of boxes is maintained for the transmission by express of the requisite materials to the site of investigation. Some of the details of the construction of the box and of its contents ready for use together with the materials carried by the investigator into the field, may be seen from the accompanying photograph (Fig. 8) . These boxes are made of pine, painted on the outside and loosely lined at top and bottom with corrugated paper. They are divided into three compartments by two upright partitions which slide into grooves. One end compartment contains Petri dishes which are wrapped in filter paper and sterilized. The paper in which they are sterilized protects them from breakage during transmission. The central compartment which is narrower than those at the ends, provides for two mushroom ground stoppered bottles of approximately 200 c.c. capacity. A small piece of twine is placed between the stoppers and the inside of the neck of the bottles. Olean muslin, in double or triple thickness, is placed over the stopper and tied in position with twine around the necks of the bottles; these are then sterilized in the autoclave. The twine between the stopper and the neck prevents the impaction of the stopper. In the other compartment, test tubes stoppered with cotton and containing plain agar and litmus lactose agar are carried. A case constructed of thin brass tubing with a slip cover is used to contain three water pipettes which are wrapped in thin paper in the brass case, the cover placed in position and the case and contents sterilized by heat. The hinges and hasps of the box are fastened in position with rivets and the box is so constructed that without mutilation, its contents cannot be disturbed by any one who does not possess a key to the padlock. All of the padlocks for these boxes and the larger boxes used for chemical sam ples, open by the same key.
The investigator carries with him a gasoline blast lamp (Turner's), a copper boiler which is carried in a leather slip case, a thermoneter in a brass case (similar to that used for the pipettes), labels, glass pencils, etc.
Immediately after the collection of the samples, measured amounts are plated with plain and litmus lactose agar. The blast lamp is used for melting the tubes of agar in the copper boiler. After the plates are cool and firmly set they are re-wrapped in filter paper, inverted and packed in the box.
The colon bacillus determination is effected by adding one c.c. of water to one c.c. double strength agar in the test tube. This agar thus diluted is allowed to set in the test tubes. The used test tubes are again replaced in their compartments, the box properly repacked, locked and shipped by express to the laboratory.
FIG. 8.
On arrival in the laboratory, the plain agar plates are placed at a temperature of 21°0. until ready for count and the litmus lactose agar plates are put immediately into the incubator at 37°0. The test tube containing the solidified agar sown with one c.c, of the water for the colon determination, is placed in the incubator after 10 c.c, of broth has been added and mixed with the agar which is thoroughly broken up with a stiff platinum inoculator. After 24 hours incubation, Smith tubes containing dextrose broth and carbolized dextrose broth are inoculated from the test tubes containing the mixed agar and broth. From the Smith tubes colon bacillus may be isolated, if present, by streaking or plating. Other amounts of water may be similarly employed if desired. It is impossible by this method to use gelatin plates.
The particular advantages of the method are safety in shipment and protection against artificial contamination or loss of B. coli communis when present originally. The agar and litmus lactose agar plates having been inoculated with the water immediately after collection give a definite idea of the numbers and approximately, of the species of bacteria present in the water at the time of collection. These methods are employed in all the Minnesota work which is being carried on jointly by the At the meeting of the Laboratory Section in Havana, sample files of the information collected in the joint work of the U. S. Geological Survey and the' .Minnesota State Board of Health were shown. It is impossible to reproduce the blanks and information at this time. The method consists in filing alphabetically according to locality, typewritten records of visits of inspection, which are supplemented by official statements on suitable blanks from health officers, city engineers, superintendents of waterworks, ice dealers, manufacturers, and others. Blue prints, drawings, photographs and other data illustrative of waterworks, sewerage, sewage disposal works, ice fields, possible sources of contamination, structural features and data concerning geologICal and meteorological features are filed together with the chemical, bacteriological and biological analyses. It is hoped in this way that the State Board of Health will ultimately have in its possession more complete information concerning each locality than will be possible, In most instances, for the locality itself to obtain and preserve.
